In this paper we show that the additive group of each nonstandard model
Now suppose KC\â consists of exactly one element for each a in some *Z. Then, clearly, the additive group of *Z may be written as K@Z. Hence, the map/(x+») =n, where xEK and nEZ, is not an order-preserving isomorphism, in contradiction to Theorem 1. That the set K plays an important role in determining the structure of *Z is seen in the work of MacDowell and Specker. There, the additive group of *Z is shown to be isomorphic to K®J where J is some subgroup of the product group Y1p=i Zp, Zp being the integers mod p.
We now present a canonical form (Phillips [4] ) for the additive group of each *Z in which, essentially, only the addition varies from model to model. Given *Z, let h'. *Z/Z-**Z be a choice function; that is, h(ä)Eä.
We "normalize" h so that &(0)=0. Then the map a«
given by
is a one-to-one map of *Z onto *Z/ZXZ. Theorem 2. Let *Z/ZhZ denote the group whose elements are *Z/ZY.Z and whose group operation is defined to be (i) (a, x) + (I, y) = (7+b, x + y + h(a) + h(h) -h(a+J)).
Then a" is an additive isomorphism of *Z onto *Z/ZhZ.
Proof. We have a + b -» (a + b, a+ b -h(a~+b)) and hence we may define addition as
It is easy to see that this addition is equivalent to that defined by (i) and the theorem follows. Definition 1. Let F be some direct sum of infinitely many copies of the rationals Q. By Hence, for each n let xn = -h(a/n). Then (0, n)-(a/n, x") = (a, -h(a)) for each n and each a. Thus each element (a, -h(a)) has infinite height in FgZ which implies KC\â9^0 for each aE*Z if the additive group of *Z were isomorphic to FgZ.
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